The objective of this paper is to test the Efficient Market Hypothesis (EMH) for countries at different economic development levels. The FTSE Country Classification was used to reveal the economic development of 17 developed and 12 emerging markets. The sampling period is between 2005 and 2013. In order to test market efficiency, Portmanteau Q test, the runs test, the single and multiple variance ratio (VR) tests were used. The results show that the weak-form market efficiency is becoming prevalent in the Advanced Emerging markets. The striking finding of the paper presents that the market efficiency is associated with the market evolution. As the economies and markets of countries evolve and meet the criteria for promotion to upper country classification, they become weak-form efficient. Further, the findings reveal the facts that the markets which suffer from severe financial and political crises, or belong to low ranked emerging markets are unlikely to be efficient.
Introduction
In the finance literature, one of the most widely applied and a tested theory is the Efficient Market Hypothesis (EMH) developed by Fama (1965 Fama ( , 1970 . EMH argues that investors cannot beat or predict future stock prices since stock prices reflect all available information and that new information arises randomly. In this regard, the EMH is closely associated with the Random Walk Theory (RWT) which asserts that security prices are random and not influenced by past price changes. Hence, the stock prices cannot be predicted. It is widely accepted that investment decisions of international investors are affected by stock market efficiency along with other factors. Numerous studies mainly test the EMH in developed countries and currently, with increasing amount in the emerging countries. Empirical results on testing the efficiency of stock markets present mixed results not only across national stock markets but also within a particular market. While some studies present favorable evidence of the EMH (see for example Worthington and Higgs, 2004 for Europe; Chang and Ting, 2000 for Taiwan; Cheong, 2008 for Malaysia), a number of studies report evidence against the EMH (see for example, for Latin America, Smith, 2008 for Middle East). In particular, the existing evidence on emerging markets is inconclusive and it is hard to make an overall conclusion whether or not emerging markets are weak-form efficient.
As a matter of fact, the distinction between developed and emerging markets is necessary for EMH studies but is not sufficient to understand the diversity among emerging markets. The substantial differences in institutional infrastructure, market size, and liquidity make it difficult to put emerging markets in a single category. Since the level of economic development is not the same for emerging markets, one should not anticipate that in general, emerging markets are weak-form inefficient. Therefore, it is important to classify stock markets to capture the relationship between market efficiency and economic development level. This may also help to overcome the inconclusive EMH results regarding the large and diverse group of emerging markets to some extent.
The objective of this paper is to present a survey of global evidence regarding the EMH at different economic development levels. The contribution of the paper to the literature is twofold. First, our paper is not the first to study market efficiency across markets. However, it contributes to the literature by testing the EMH for the countries at different economic development levels. It is a particular interest of this paper to investigate whether different economic development levels exhibit same market efficiency. In order to achieve this task, we identify the countries according to their level of development. There are well-known international country development classifications including the World Bank, UNDP, IMF, FTSE, MSCI. However, there is no grounded taxonomy by which the classification is generally accepted. Setting a country classification for equity markets requires more than a focus on relative wealth. It would be a mistake to assume that high levels of relative national wealth are associated with developed equity markets. Indeed, the accessibility and openness of the equity markets are the key determinants for the country classification. Following the work of Hull and McGroarty (2014) , we use the FTSE country classification as a proxy for development level. When it comes to equity markets, FTSE country classification is widely used, particularly by leading investment banks, asset and portfolio managers. Second, the current paper provides a comprehensive examination of market efficiency across 17 developed and 12 emerging markets, using the most recent data. The sampling period is from 2005 through 2013. Since financial markets evolve over the years, the market efficiency could change as a result of political, economic, social, technological and regulatory changes. Then it becomes important to test the market efficiency as a continuous on-going process. Among the existing EMH literature, some studies exhibit a particular attention on specific regions including Europe, Asia, Africa and Latin America. A few studies consider many countries together and analyzed the international level of efficiency or inefficiency. To the best of authors' knowledge, this paper employs the most recent and comprehensive set of data from 30 stock markets in 29 countries in Europe, North and South America, Africa, Australia and Asia.
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The empirical results show that while the evidence of weak-form efficiency for developed markets is inconclusive, the majority of the emerging markets with rapid economic development, referred to as Advanced Emerging markets, are weak-form efficient. Among the Secondary Emerging markets, the majority of the test results broadly agree that the random walk hypothesis is accepted for China. It is worth noting that there is a strong association between market efficiency and market evolution. As markets evolve and meet the criteria to get promoted to upper market classification, they are likely to be weak-form efficient. In this context, South Korea, Israel, and Turkey are found to be weak-form efficient. Further, the findings suggest that the markets of Egypt, the US, and Greece that suffered from political or financial crises, exhibit predictability and serial dependence in stock returns. Further, the results show that the lowest level of market efficiency is observed in Kuwait and Saudi Arabia in which the markets exhibit restrictions in their regulatory environments.
The rest of the paper is structured in the following way: Section 2 summarizes the relevant literature review; Section 3 presents the selected data; Section 4 exhibits the methodology used for the study; Section 5 presents the analysis of the empirical findings in detail; and Section 6 summarizes and concludes the study.
Literature Review
There are mixed results of the various tests for the EMH in different countries. There is no consensus among researchers due to the inconclusive results therein. In the literature, the majority of empirical papers examine the EMH in countries that are located in specific geographic regions or have similar economic development levels. Early studies investigated the EMH in developed markets and the evidence was, in general, in favor of the weak-form EMH (Fama and Macbeth, 1973; Jaffe, 1974; Lee, 1992; Chan et al, 1997) . However, the recent studies report a controversial situation in the developed markets Higgs, 2004, 2009 ).
Emerging markets started to receive increasing attention following the liberalization policies in the stock markets in the late 1980s and early 1990s. Accordingly, international investors recognized the possibility of higher profits in emerging markets albeit with higher levels of risk, thus market efficiency became an important question in determining the appropriateness of investments in these markets. Among the emerging markets, Asian countries received greater interest due to the prominent growth in their economies. Hoque et al. (2007) test the market efficiency of eight Asian emerging markets including Hong Kong, Indonesia, Korea, Malaysia, the Philippines, Singapore, Taiwan, and Thailand. Their findings indicate that with the exception of Taiwan and Korea, the other markets present predictive behavior of stock prices. Çelik and Taş (2007) tested the weak form efficiency of 12 emerging markets between 1998-2007. Using the unit root and variance ratio tests, their results show that among the emerging markets investigated, the null hypothesis of weak-form efficiency was not rejected for the markets of South Korea and Turkey.
In Europe, the expansion of the European Union, transitions from a centrally planned economy to a free market and the consolidation of European equity markets lead to an increased interest to investigate the EMH among researchers. In a comprehensive study, Worthington and Higgs (2004) test random walks and weak-form market efficiency in sixteen developed and four emerging European equity markets. They apply several tests including serial correlation, runs tests, unit root tests and multiple variance ratio tests. Their findings show that large equity markets in the developed markets exhibit weak-form efficiency. However, with the exception of Hungary, the other emerging markets are unlikely to be associated with the random walks.
Some studies shift the interest towards emerging markets in Latin America. test the market efficiency for Argentina, Brazil, Chile and Mexico using multiple variance ratio and auto-regressive fractionally integrated movingaverage tests. They conclude that all markets tested follow a random walk and are generally weak-form efficient. In another study, Worthington and Higgs (2003) present contradictory results. They test weak-form market efficiency of seven Latin American markets and find that none of the analyzed markets follow a random walk and therefore are not weak-form efficient.
The markets of Africa and the Middle East received relatively less attention from researchers. These markets are described as pre-emerging or frontier markets due to low liquidity, weak market regulations, and inadequate financial reporting standards. Smith (2008) tests the random walk hypothesis for 11 African stock markets using joint variance ratio tests from 2000 to 2006 and rejects the random walk. Abdmoulah (2010) tests the weak-form efficiency of 11 Arab stock markets and finds a departure from weak-form efficiency.
Concerning the other studies performed in other countries, a recent study of Mobarek and Fiorante (2014) investigates the EMH in BRIC countries from 1995 through 2010 and their findings suggest that these markets exhibit weak-form efficiency from 2000 to 2010. In their paper, Jain et al (2013) examine the weak form of efficiency of the Indian capital market during the period of global financial crisis. The evidence indicates that the Indian equity market was weak-form efficient during the period of recession. Lim et al. (2013) investigate the efficiency of Shanghai and Shenzen stock markets in China and they accept the presence of random walk.
The Data Set
The data was obtained from Yahoo Finance (http://finance.yahoo.com/) and stock exchange websites for some countries (including Saudi Arabia and Kuwait). 
Methodology
In order to test the market efficiency and randomness, three tests of linear independence were used. These tests include Portmanteau Q test, the runs test and the variance ratio (VR) test. Daily stock index returns are calculated as:
, where and Pt and Pt-1 are closing prices of an index at time t and t -1.
The efficient market hypothesis is associated with random walk hypothesis. The theory of random walk in stock prices state that the successive price changes are independent and the price changes conform to some probability distribution (Godfrey, 1964; Fama 1965) . 1 The random walk process is basically an AR(1) process and it can be modified to create a tendency to grow over time by adding a constant term to the model: The first difference of t y is stationary and also completely random (not autocorrelated). The random walk process is given as:
Where 1   becomes stationary when first difference is taken.
Portmanteau Q test
The portmanteau test is used to test the quality of fit of a time series model. The portmanteau tests are used for testing the autocorrelation in the residuals of a model. Ljung-Box (1978) test is a widely used portmanteau test that is used to figure out whether autocorrelations of the residual time series are different from zero. This test is used for overall randomness based on a number of lags rather than testing randomness at each distinct lag.
The focus of Partmanteau Q test is to understand whether or not the data exhibits serial correlation.The null hypothesis for Ljung-Box test is that the first m autocorrelations are jointly zero. The choice of m affects test performance. The Ljung-Box test statistic is given as follows:
where 2 j  is sample autocorrelation t lag k, and h is the number of lags being tested.
The Runs Test
A run test shows a sequence of consecutive price changes with the same sign. The runs test is used to examine whether or not the sequence of series of data is independent (Wald and Wolfowitz, 1940) . The runs test is a non-parametric test that is designed to examine whether successive price changes are independent. The runs test provides information to decide if a data set is from a random process. The assumption of runs test states that if price changes are random, the actual number of runs should equal to expected number of runs (Fama, 1965) . Under the null hypothesis, successive returns are serially independent. Hence, the expected total number of runs is normally distributed with a mean value. The formula for the runs test has been given by developed by Wallis and Roberts (1956) as follows:
where ni is the number of price changes each of sign (+,-). Serial independence is then determined by comparing the actual number of runs (R) with the expected number of runs ( ) in equation (1). The standardized variable (Z) for the runs test can be expressed as follows:
If the number of runs is more or less than expected, the hypothesis of statistical independence can be rejected. When actual number of runs are higher than the expected runs, a positive (negative) z value is calculated. A negative Z value implies a positive serial correlation, whereas a positive Z value shows a negative serial correlation. The positive serial correlation implies a positive dependence of stock prices (Abraham, 2002; Guidi, 2011) 
The Variance Ratio Test
The variance ratio test is the only way to test random walk process directly and has superiority over other tests. The variance ratio test does not require data to be normally distributed and they allow heteroskedasticity in the data (Lo and MacKinlay, 1988) . The variance ratio test is based on the assumption that the variance of increments in the random-walk series is linear in the sample interval. This test is used to test the hypothesis that a given time series or its first difference is independent and follows a martingale difference sequence. Specifically, if a series follows a random-walk process, the variance of its q-differences would be q times the variance of its first differences. The variance ratio is calculated as follows:
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The single variance ratio tests the null hypothesis that the VR of the q-th lag should be approximately 1 in the case of linear independence indicating a random walk ( 0 : ( ) = 1). If the VR is significantly different from 1, linear independence and market randomness are rejected. Lo and MacKinlay derived asymptotic distributions for different specifications of the error term. The test statistic under the homoskedasticity assumption is calculated as follows:
The other alternative was the test statistic Z*(q) under the assumption of heteroskedasticity of the error term. The test statistic under the heteroskedasticity assumption is calculated as follows:
Chow 
The confidence interval of at least 100(1- ) percent (%) for the ) ( Table 1 presents a summary of descriptive statistics. The highest and the lowest stock returns are in Malaysia. Among the developed markets, the equity markets of Greece, Austria and Belgium present negative mean returns. On average, the equity markets of both secondary developed and advanced developed emerging markets exhibit higher mean returns than developed markets.
Empirical Findings
New Zealand is the least volatile developed market with standard deviation of 0.00796 and Kuwait has the lowest standard deviation among the emerging markets with a standard deviation of 0.00767. As expected, volatility is high in emerging markets, in particular those that are severely affected by a sudden shock or a financial crisis. The high standard deviations for Greece and Egypt reveal the increased volatility during the periods of economic and political instability. Greece suffered from the Eurozone crisis with a bankrupt government, a severe austerity program and a substantial bailout from the European Union. Two revolutions took place in Egypt during the period under investigation, one on the 25 th of January 2011 and the second on the 30 th of June 2013. These major events significantly contributed to the high standard deviations of returns for Greece and Egypt.
The distribution of most markets seems non-normal. The most negatively skewed is the market for Egypt with a skewness value of -0.934. The index for Saudi Arabia is the second most negatively skewed with a value of -0.902. The markets of Greece, Germany, Hong Kong, France and Mexico are slightly positively skewed. The kurtosis values range from 3.027 to 117.358. The highest kurtosis belongs to the Malaysian stock market with a value of 117.358. This extremely high kurtosis for Malaysian stock market is consistent with the findings of Shamiri and Isa (2009) . The high kurtosis is associated with high volatility related to uncertainty. The Jarque-Bera test for normality is presented in Table 1 . The null hypothesis of normal distribution is rejected at 1% significance level for all stock markets. This result indicates that the stock returns are not normally distributed. Significance levels: *** = 1%, ** = 5%, * = 10%.
The predictability test results based on Portmanteau Q test. The Ljung-Box statistics up to 15 lags are presented in Table 2 . The Ljung-Box test determines whether the serial-correlation coefficients are significantly different from zero. The results provide the evidence of autocorrelation at different lag levels. While the developed and advanced emerging markets suffer from negative autocorrelation (mean reversion), secondary emerging, watch list and stand alone markets suffer from positive autocorrelation (persistence).The occurrence of positive correlation in the emerging markets indicates persistence or predictability of the returns. The markets of Holland, France, Switzerland, Canada, India, Malaysia, Egypt, Indonesia, Kuwait, Saudi Arabia display significant autocorrelation patterns at all lags.
The Ljung-Box Q-statistics is used to test the joint hypotheses that all the autocorrelation coefficients are equal to zero. It is evident from test statistics that the null hypothesis cannot be rejected at any lag level for Australia, Korea, Japan, and Israel index returns. With the exception of these countries, all developed and emerging markets display signs of predictability. The Netherlands, Belgium, Germany, Singapore, and Switzerland in the developed markets along with Turkey and China in the advanced emerging markets show predictability for the higher lags. Argentina, TASI: Saudi Arabia.The Ljung-Box statistics test for the presence of autocorrelation up to a specified lag distributed Chi-square (df = # of lag). Significance levels: *** = 1%, ** = 5%, * = 10%. Table 3 presents the runs test results for the classified markets. Case < mean indicates the number of cases below the mean, while Case ≥ mean denotes the number greater than or equal to the mean. With the exception of Holland, Austria, Belgium, UK, US (Nasdaq), Switzerland, Canada, Brazil, Turkey, Taiwan, Indonesia, China and Argentina, null hypothesis of return independence has been rejected for all the indices. The null hypothesis is accepted for 7 out of 17 developed markets, 3 out of 5 advanced emerging markets, 2 out of 4 secondary emerging markets. The markets that fail to reject the null hypothesis suggests that the sequence of returns series is independent. The findings further show positive and significant Z values for the markets of France, Hong Kong, Japan, the S&P, Singapore, and Israel. The number of runs for these markets exceeds the number of expected runs.
For the emerging markets, the opposite is true. The findings indicate negative significant Z values for most of the emerging markets including Turkey, Mexico, Egypt, Malaysia, Kuwait and Saudi Arabia. The negative and significant Z-values indicate that the actual number of runs are smaller than the expected number of runs under the null hypothesis of return independence
Overall, the number of stock indices with significant negative Z values is higher than those with significant positive Z values. In particular, the runs test results are consistent with serial correlation results for the markets of Austria, Belgium, the UK, Brazil, Turkey, Taiwan, China and Argentina. Table 4 presents the predictability results based on single and the multiple variance ratio tests. The findings display the estimates of the variance ratios Vr(q), asymptotic Z and Z* statistics under homoskedasticity and heteroskedasticity over two holding periods, q=2 and 16 days. Under the multiple variance ratios (Chow and Denning) procedure, the maximum absolute values of test statistics are examined. If the maximum absolute values of the test statistics exceed the critical value, the null hypothesis of a random walk is rejected.
The results are mixed. The single variance ratio test does not provide consistent results at different holding periods. 2 Further, while the null hypothesis of a homoskedastic random walk is rejected, the hypothesis of a heteroskedastic random walk is not rejected. According to the single variance ratio test results, the null hypothesis of a homoskedastic random walk is rejected for Japan, Canada, Hong Kong, Turkey, Brazil, and Malaysia. It appears that these stock markets are weak-form inefficient. However, the heteroskedastic robust statistic is insignificant for these markets at all lags. This shows that rejection of random walk for these markets is due to conditional heteroskedasticity.
The random walk hypothesis for the majority of the equity market indices including Austria, Greece, France, UK, USA, New Zealand, Switzerland, Canada, Brazil, Malaysia, Taiwan, India, Indonesia, Argentina, Mexico, Egypt, Kuwait, and Saudi Arabia are rejected at different lags and at different significance levels. In particular, market randomness for Kuwait and Egypt is strongly rejected at 1% significance level by both single and multiple variance ratio tests. Positive serial correlation exists for the markets of Austria, Greece, New Zealand, Switzerland, Taiwan, India, Indonesia, Kuwait, Argentina, Mexico, Egypt, and Saudi Arabia when the null hypothesis of the random walk is rejected and variance ratio is greater than one. Negative serial correlation exists for the markets of France, UK, Canada, Brazil, and Malaysia when the null hypothesis of the random walk is rejected and variance ratio is smaller than one. This indicates a mean reverting process. However, there are only few markets where both the single and multiple variance ratio tests provide inconsistent results. While the single variance ratio test rejects the random walk hypothesis, multiple variance ratio test supports the random walk hypothesis for the markets including Holland, Hong Kong, Japan, and Turkey.
Both single and multiple variance ratio tests reveal the fact that among the developed markets, Australia, Belgium, Germany, South Korea and Singapore are weak form efficient. The findings show that both homoskedastic and heteroskedastic statistics including the maximum absolute values are insignificant at all holding periods. The variance ratios are greater than one for different time intervals and thus show the presence of significant positive autocorrelations in the stock returns. Among the emerging markets, only the Chinese market is weak-form efficient. The presence of random walk is accepted, as the test statistic is lower than the critical value. Argentina, TASI: Saudi Arabia. Under the random walk null hypothesis, the value of the variance ratio test is 1 and the test statistics have a standard normal distribution (asymptotically).Significance levels: * = 1%, ** = 5%, *** = 10%. VR (q) denotes variance ratio estimates. Z(q) assuming homoskedasticity and Z*(q) assuming heteroskedasticity.
Summary and Conclusion
In this paper, we attempt to test the Efficient Market Hypothesis (EMH) for countries at different economic development levels. The term "Emerging Markets" definition is too broad to accurately describe fast-and-slow-growing countries, and the diversity among emerging stock markets makes it difficult to place all emerging markets into the same basket. The reality is that emerging markets are changing rapidly and each of these economies faces its own set of challenges. Therefore, we classify the markets using the FTSE Country Classification which breaks down stock market indices according to their development level such as 'Developed', 'Advanced Emerging', 'Secondary Emerging', 'Watch List' , 'Frontier' and 'Stand Alone'. The paper provides a comprehensive survey of 30 stock markets in 29 countries. The sampling period is from 2005 through 2013.
The findings show that the random walk hypothesis is accepted for Belgium, Germany, Australia, South Korea, Israel, Singapore, Turkey, and China with high confidence. These countries satisfy most of the stringent requirements of the serial correlation, runs, single and multiple variance ratio tests. In particular, Far East Asian countries have the most consistency in the empirical results. On the other hand, Egypt, the S&P, and Greece are found to be inefficient markets by all tests applied. This can be attributed to volatility, financial and political instability. These were the countries which were the origin of the Egyptian Revolution, the Sup-prime Mortgage Crisis, and the Euro zone Crisis. Further, the findings indicate that the market returns of Watch List Emerging and Stand Alone countries are found to be more predictable than Advanced and Secondary Emerging Markets. The lowest level of market efficiency is observed in Kuwait and Saudi Arabia in which the markets are less accessible to foreign investors and exhibit restrictions in their regulatory environments.
When the economic development level is taken into account, the evidence of weakform efficiency for developed markets is inconclusive. Since South Korea and Israel were promoted to developed markets in 2008 and in 2009 respectively, it is difficult to conclude that the majority of the developed markets are associated with market efficiency. On the other hand, the majority of Advanced Emerging markets exhibit greater evidence of market efficiency. The test results provide the most consistency for Turkey which has modernized its economy significantly over a 10-year period. Further, the findings report that the majority of Secondary Emerging markets exhibit market inefficiency. Only China satisfies the stringent requirements of weak-form market efficiency for almost all tests. This implies that a successful transition holds the promise of market efficiency, especially in massive economies like China.
The striking finding of this paper is that the countries which are promoted to upper market classifications are likely to be weak-form efficient. The market efficiency is associated with the market evolution. As the economies and markets of the countries evolve and meet the criteria for promotion, these markets are likely to become weakform efficient. As promoted countries are facing many challenges in terms of transparency of information and the effectiveness of regulations, the market efficiency can be attributed to the economic reforms undertaken and the successful transition. statistics shows that the Malaysian market appears to be volatile. Given the importance of market evolution, investors should keep a close eye on the markets that are promoted or are soon to be promoted.
Since financial markets evolve over years, the market efficiency could change as a result of political, economic, social, technological and regulatory changes. It would be also interesting to extend this study and examine the market efficiency of promoted or demoted countries in the future.
